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Abstract not available for JP2001 524937 (A) 

Abstract of corresponding document: WO9816209 (A2) 

The present invention provides a synthetic, poorly crystalline apatite (PCA) calcium phosphate containing a biologically 
active agent and/or cells (preferably tissue-forming or tissue-degrading cells). The compositions provided by the present 
invention are useful for a variety of in vivo and in vitro applications, including drug delivery (for example, to bony sites, the 
central nervous system, intramuscular sites, subcutaneous sites, interperitoneal sites, and occular sites) tissue growth 
(preferably bone or cartilage) osseous augmentation, and methods of diagnosing disease states by assaying tissue forming 
potential of cells isolated from a host. The invention also provides methods of preparing delivery vehicles, of altering delivery 
vehicle characteristics, and of delivering biologically active agents to a site.; The invention further provides in vitro cell culture 
systems and cell encapsulation materials. The invention is useful for both medical and veterinary applications. 
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;:nf.©ft^iiittioT«ti5n§i/\ fij£©$B^ r [tF 

fmtSofc (Bergerl, Biomaterials, 16:1241, 1 
9 9 5) J o 

ttefeSffi^WWRlRttKoi/^T-ieWKSBKLTl^o Ho r i o g 

1 u^c^Dlgg^nTl^iiOt, ^©£5&«W8 0 %SM©fci6t 3 
0>rR1£m- ZCbimWftCtT^m^ (S o c. for Biomater 
i a 1 s, 1 9 81, 1 9 9 5^3J3 1 8~2 20) „ U^*;^>^A 

*lf> ±IS© I J n t e maf^tl) „ 

i?*5o m^«\ w^tsa, »«snfe#t#ifflBa*a«$nrc««*fc*yv 

-WSOS8«-PaA-r««#S^%M^bJ;5i:l5«)Ttfc (fljfclf. At a 
lal, J. Urol. 150:747, 1 9 93 ; Freedf, J. Cel 
1. Blochem. 51:257, 1 9 9 3Rtf^n5£&^T3IJl£ft5;$: 

otf^-3g#wa^y v-x«"fe53v^3a*ftfc«KWflisn* (Mix.s\ e 

l.gendyfv Biomater. 14:263, 1 993 ; I shaugf 
, J. Blomed. Mater. Res. 28:1445, 1994 

„ jf a 2 nfeffi^K t * fcflgffliswsszitf ^§tmwffl«K: sit* * n 5 offifflss* 

C^^TW^StlT^fc (®|*Jf, G r i f f i t h-C imat £^£ftfc 
P C TffiJftgrwO 9 4/2 5 0 8 0^^r#fig) „ 
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^#WStO^TMgLV^K^cD ! fvFtt^liS'JLTtfco M^tt\ Freed 
I (Bio/Technology 1 2:6 8 9, 1 9 9 4) tt, 1£LV# 

(3) #f&*m», H^MiitffiiBj^ttnx^tis^tT'fea ; 

(4) «-#isffls^mo/ci6©^*&isffi»s mm^hv 
(6) BB^o$a*fflBa^'f7 p fc«j:5iH«W4a«ffcwa-rs 

ft & K MW RltlT^ a "P £ a „ 
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n t e m Int. J. Pharm 112:215 (1994) 

0 

, j?$L<a95~99%> IWSL<(i>9 9 ^KF^cSg&lRSftS 
•fH(apatitic) (P C A) U VS*;V^>^Att, 4>&< tfe 1 g ( 

ffSL<Bi~5g) ©p c Aflw*ftTXB»rtrta5fli[R:»*rr««^c, $3 
so* < 1 1, 8 o % # 1 ^wrttwRiRsn* c t*wftfr*. 
mmmm^i, 9*e, 6*e, 3^, sraiwett 1 *j!fiirtfc 
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mit_\ - rwtj tit, 7Kmstircfv^~- ^-imi^^tvzmi^ntcp 
nsftsftfcj t#x.So *oj:5a«fl:snfcPCAiMttt> 

-+5--J &Sfflfg«, f^LfcP C A7°'J*-9— £Pg5ftfc«©7k?§« CT& 

— 9— it, MttmnLkmmc&^x, sjsfts^^oM^^s^oii^ 
*Wffl»ff KE«-ra r&Ailtt&j W^tt&j 7°u 

J 7kfn$n/c7°U*-9--tt, 1 8y-^St^jioTJSJlf SfcfttcJiLfcny 

rpcAyv«*;i/s/«>Aj &tf rpcAftHj ^ojsstt^s 

DStfF T I RH*#bS«.fnif, i^f bfe*-©y >»*;V'>">AtBC|Sg 
Sn4V\ P C A U ^KWC#t|pli:x^|l]J/fX^^ 
*fSo ?OX^^7 b;Wi, 2 0-3 5° Offl«Kfc^S2 0fc^O/£Vt!-^ 
"C\ — ^fi2 6° ^cfi^cL^ffitt3 2° ^^Wc-fSc: t^!ftii:fc"r?>o ^ 
tia, Mfc 5 6 3 cm- 1 , 1 0 3 4 cm 1 , 1 6 3 8 cm 1 RXJ 3 4 3 2 cm 1 
(+ 2 c m- 1 ) KfctfS F T I R t'-^ffiifc-f So SiVS'a^-tf, 6 0 
3 crrr 1 RXI8 7 5 cm" 1 Efe^T, 1 4 2 2 c nr 1 fttf 1 4 5 7 c nr 1 CgA 

7Ml2tife7°U #-9--©Kft;£:{gjtLfroA C POP C A 9 >K*;Vv"7A^\ 
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rsjSffij - rsiSffij tit, ^ B lMoy At?j<ft 

* ^ y * -U— WtOJKftfc Mil L T*fgB^O P C A ftS^Ofift Srgl J S 
*Wfsy y»-*;l/^7A~7]<ft!l% ( TDCPDJ ) ®J;5&§1^7°nt-£ 

-o#ftcasi/'»T p c A«K'\o4E{kRtflS{fc*sitsa6«, WstSJStt 

J t#^So JffaftlSftfcfijSttOACPB:, a<«etf*DC PDM' 3 7°C 
©zk©^{CfeVT«{tl«nftPCAiftrg*l 2ffiiDfe& 1 WT«L, 
«{fcS, fil~5Bm SSWKttl 0~3 0t}TXMKi(:^$3„ 

t <DmV.it, *;V>">AS*X7x-hit^Jl. 1-1. 9 0lKft50^ 
£F£LV\, d 0ttH\ ift 1 . 3-1. 5<DiBHT*fe3cDtf— B$f£LV\ 
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^flKrtCSfiRStiS. -IKfSL<tt 1 gO'>4< tfe8 0%, jf 

fL<B9 0~9 5%, IWSL<S>9 5 %^Cft5©B$F4#fttf?PM^ 

u>-^*;i/^^A (a cp) ^u*— y~%yu^~%-imm^&u.m^%>^ 
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-r^e^gpffl&tf-Oif bn8Pffi©HS*dtyc fSH©SSiefc*;Mi, 

> r^mm itn^iais, ss«s gfim 

s^nfrtt, #tt (mnmm, sua, «anau axiife * 
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vym%fri'?i* ; so* (b) -yv^^i/S^AoxlSiHiSrEijrc&s ; 
ea 5 a ~ d a, p c AiSiM*}gj«-rafej&«DS(Stto#a«u v»* 

t?&«> ; 

E6tt, (a) VVf^%fri/?2*rjl0j(m* (b) ^Offitt^tl/iAC P 
, Rtf (c) *«WOPCAfeK©*^^^h;l/-p265 ; H7tt, 

H 9 tt, *fSB£© P C AWl^l^OWtSMiiKfi^Tffifll-r* C fc**f o 
Ell 0 5i, ♦MOPCAftlti^TfilLto 1 (1 0a) XaffiaL/t ( 

i o b) <D^tHfrQmft^vmmm-M*:WF?z>o mi o at^t. * 

„ Ell ObfCftl^T, *#V">£C<3«, ft[SS©Ht^-f= ^©IHtfe^T, 

am i o x ; BiKShfe ; ^f^>'J y)k 

WM^n-?3Q% am 4 X ; SUM© ; Light Green Basic 
F u c h s in) 0 

ei 3 it, mmmo^mm<D cei 3 a) Rcmmi^tc (hi 3b) w 
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80 o 

gl 5tt, Ml~2{C|H|g-rafflt)tcLTillSLf£:PCAUy^;l/i/^AX 

hi 6 a, Mi~4tses-rsiif3tLTissLfcp c Ayyi^>%o 

gil7tt, A lzOa^^Jb^gtCA^T^na, A 1 z0^i)7°nt-^- 
frSHKLfcP CAUVSj*;I/S">AOX«HSfH»T»36* ; 
0 1 8 ^1W>6@l|XLfdf MOX R T^W^-To 
019(t, fiJ-^BHlRLfclMtOFT I RftsBffcjRT. 
El 2 0{i, ffb^fl-ffMRtf P C Aftr«fflRiRKOV>TO*SJR^-ro 

p c as 

#f£HJ3©P C AfeHttx lIHfffi^CF^trMU. S. S. N. 0 8/6 5 0, 7 
6 4&t>VX«U. S. S. N. 0 8/4 4 6, 1 8 2 iCfEKSftTfttK eft 
P,0#^^*iKWct5(Cjgffl-r5o ^©«t«. TD e 1 i v e r y V 

ehiclej ; TConversion of Amorphous Cal 
cium Phosphate to Form a Novel Bioce 
ramlcj ; TOrthopedic and Dental Cerami 
c Imp 1 ant sj I RXJ TBioactive Ceramic Com 

po s 1 1 e sj sagjgo-aiDMa-rsmjBtfijcfeiassnTfeD, cn^ 
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MS^LT, ^BJOPCA^Htt, MT«Kt Jfm<D£.WW/&m 
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tv&cofctfrcr, -r>tr*T*ii®iix^nacD(c— s^AW^affiiRitsao 
miffis«*sffl-ra„ 

9 5 96, L<(i>9 5 %, HB&l&^na) „ 

X7x-Mc*fra#;P:y<>A©ittt, t Fn^TV^-i' Ffco^TOMW 

mt^mmmtsi.^ 1 . 6 7^^ 1. siotd^. 

■S&f5o PlHKtt, ^y*— 9— *H»fcU E5ftfc*©zla?*jfoL c^- 
XhXtt^r^JfM-raidtc) , Sfb^^TPCAWfc-rSo asbv^u 

SB, 'M<tfel gO^V-yht LTWtS«^t> 'M<tt8 0 %, 5? 
SL<tt9 0~9 5%, Ht>£? 3= L < tt> 9 5 %tf 1 (Xtt^tlWT) mHfc 
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*fgH§OPCAWtt, 'J>S< fct>-iO#SS'J>lM^A (A CP) 

?v »sL<a}gft{fcsnfeAcp cma, ^iii~4^#m) *m 

t?7°n^e-^-^ffl^, AC P^tLT^OP C AilKUTt 
£fc> PH-^tt^o^-^-^ffl^T, g'ttikStlfcACP^^OPCA^K 

^-x vwmi-e$mir%cttfT!%, fro 3 7 °c}t*5v>T**taaA^iiLT 
ac pop c hWfi.~-<omt\i., *o#Sfce^Tffijisnao acpb, 

3893© iWtt, A C P O P C AM^©fg{E^ffS£ft:fc7?:STf£lU ^*JBI 

DtsftLjtp^ar^, fiff^^s, »Mjt, *n£i&& Rtf/xtt*ofa©fflJi 
tfc'v>T^ntt^#-r57j<ft$nfe7 0| j 9--- ^-x hxB^x^Sig-rss" 

C A Wtgfk^tiTfei < , SBffiO{b¥«XBI»l«fiiSK:iint)t)Tt 
o vKofr©£?«:7°a-t--£-^ Sft, KffcOIBWfcLftl^T?, »i£Xttj£ 

ACP7°U*— 9— Tctf : #S1'J yiA/b'>^A«lK5jrj:P C AW 
*«jgf Sfcft0l£--©7y i: LTffiffl-rSWB-K:, A C P *fflffi$Jli£ 
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77°n-f-a, isi 3 H^o?Pffipj^ ; Pr-rs7°u*— 9--ac p &ms, Ml 

£D) ACP$, ISIIffMOWMiJ*#lrLS;t/^ACP (M^«\ 7°U*— 9—) 
©WMffl^WA CP LTfc<kt/\, SfS#^ 7jo£8sij[rr3cfc5& 

A C P7°'J *-^-+Mft§y >S?*;l^>7Al> : ACP^, ^OAjVi/^ 
T^So S?jl&*ffi!i1iT*«u |gz:©*;l/i/7A?Itt, 

, a/aas, mm, RmvkftmKitMmmmc^mwximmBifo 

(MAtf, *£tr. Sfe, ACP©PCA^K-\©affi^*na 

finiD, Fjf^osjsx+-A«, sjsmm-r^t act <D$ms.^<o^it 

fMjW0M&> #-#*-K t°P*X7x-hS.tfV^,-77A^#tfo 

So iibfc^©J;5^z:SJSf*7'nt-^-c>M«> dcpd, ^©ffio^H 
14Xt«SHI4^0'JyII*;P^7A, a/l^ASu «7i-hS, Xttil 

, it- a c p tw&frm*j*ymmx&imosi *> ftRmmmm n 
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fla®»!^6oKjStt, ^asMftii, * 

#5gH£©ACP©lK^ra5tt©iUi> ^KttliStiS^ ; LfrU tnti 
&tia 0 ffi<EJ&B©EJ6tt$ffii: EftBOttB*, TIB 

jf 7fefe£#wtr a chirrs* 
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tj3V>T-«Sfc$gg-*nam*. 1. 5 0?$5) ©ttfc^TiS^C a/PJtfc 

7Pfc*£#*&LTWgrt£SSMW&#ltg^**W*'r5 c till L<^ 
Ati, ttKTb^PirSTfe K) i^-DtiiVi^y AfcEffiU >itl. 5 5 ~ 1 . 6 5©i 
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(Ca/P 1. 1~1. 9) W#P,ns= ctUD, *f§0^ 
*^©-*ffiHilT«, */VS^&Rtf*;Oi- W^VMrnc^H^* 
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, -*f»*¥»K:*5FiiaiigftttRtfsstto«Be«4i;ac teas. 
upu ca/pjt«*a-raistRtfsi5ttapffi^&?*ifafiy>«A 

*yCiDxT, WcMfcbT, -bP-K ^h-U^K 7-trf-h- M g +z R 

zip 2 Or 4 - — i*y<D£ a a^-oft&oi'* vxtt-r^vos^ft^iibff s c t 
#HKy ^*7l/^<>AiJt:K^iR*b*o55ibfe^ffitt{fcbT<i;v\ £© 
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> n^ttt, ?sfra*iag{tfevT 1 2-7 8B#rEg©ffiHs jfji<ttR2 4 

BfP^Oim^Ol 0'~1 o- 4 WKDfBH, £f£b<ttl o- 2 b;l/©X^TT*fT 

^t^n^Acp^, ^i^g'ffiftbTi^a »ji*nssiiit^tt, 

-b^A C P#C#£-f 3i§£t, A C P^*^MbTS®-T5gS*S:If* 
aozkSBML^KSR*, 5 < (iC Oa 2 - *c OzftrfflMSfciMIM-SEii: 

^HcigfcS^&^J;?}^ 5 0 0~6 0 0°CJ;DfelgV->^4 2 5t:<fc!?feiS^ 
fig^ftSS-T 5 0 iPiitts ?SS 4 5 0 ~ 4 6 0 "C0SEBT\ !ffSL<!±l/2f 

Ptg~ e mmMmt % ows bv\ 

^fs^-r§o cnti, TsaoKiijt^oTfijiiE^tiSo 5 2 5°ctipiib/cA- 

b oftfST 5 SJSffiOffiT^ftf S c t *AWM StiSo fctjft4 0 0 
na, ftbTEJSttfcov^T©nt-©^->'XT'fe§ili:^ac0b§:V\ 
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m^mvym^^y^L.mMt, ca/pjti. i~i. 9, $?£L<«m 

. 5 5~1. 6 5, Rfelfal.' 5 8*m-r%-M&K&.]&l£<D$mK.V VWlfrl/ 

H3 0 o~4 oot>^xM3-i«it«„ m&mamznmLx, mm 

5L to 

fSBoEJStt a c p oiw«tt{±, sanoisiittu ve*^^^ Ac-a-rs 

SttS (0 4 a) „ SgiMRS!x«»*f*ffifflLT«?V^^ora-^Tftfo 
feSSfflaL^O|l|U»H©C a/P«gti, Ca/PAM. 5 8 il 
£C3 (02) o 

giJ©$fii**i5SSs»Ttt, BfffiKEJSttO^fcRU >«*fl/S">A»«:g-©y 

&m?z eta, ^mm^\^xmm.mw^^ , &.^<D7^^4 h*u 

U>'^*;V^ l 7^0iS^ov^f't^^t|!SBt^fcM07K m& mtiffiflU jflijf 
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JMBjgOfcO-Z? <fc < , A C P fc*g{cXttJiJtfflrnq&-^-i&ffiffl-rs c fc fc 
-a, ^ti^i^fpRBOP CA'jy^*;l/~>7^ffl%jlLTt Kn^>7^^-r 
*fHW*tfS«f-§AC P^MLT7°nt-^-tbTffiffl-rs©K]ibfe 
/^^M4*X7i-h£la-^ Lft^li, T/^-rMSyy^^^A^f 
pH5~7) U^K^l/^^A^ffifflfSo SL7cy>^#;l/S/7Att, TIH^r 
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i», i;yfA*;vi">i, u ysras^i") ami^s a c p. mzmthx 

, CaG\ CaCOs, SlMi")^ RtfHs P CUCDJ: 5 S*X7i- YX 
151. 1 — 1. 9. $?£L<ti$Jl. 3-1. 5£jffV>8frS©C a/Pit^U 

Pt-#-©VvfftfrfeLTlS»!LT<fc</\, f?!R«\ ftSl 0 0-1 2 5 fim ( 
Xtt$l5 KfttfS^B 3) ©fBH^-rSD C P D^y^Ki, 5§HJ3©Kfifc 
SJSttOACPfc^iD^ffT?^W7c^T*S/iS-r5 ($J5£#5!€> „ 
SODCPDit riKffiJt-rsj £#*.5C2:tfT£S 0 CtliO, DCPD 

a, t©7.*— brisaicsjSffioA c pco^Tx^y-yr^cDtc/gv'' 
setoffs. 

»hh©^ < ofrosadfcai-efc, sus^H^fflS-u >»*/i/5'S.fc.**fflL 

ttJ 7°n^e-^-i:feBf^) UtiatLZC fc£<fcoTigfl£RtfKJi£ttA C POP C 

giJ&rJ l '»!«^iltt7 s n^-^-i;LTmv^Ci;^T§?. 0 V<-3fr©*fiSffi 
STtt, fflfT^^T, ^ IXCD#fi«Rtf A C P OKb b b W6<0 

zo 3 , v-r*, #5W*ffi&TOfrtMMtT?a&5o 

„ CW^ *'JL-?L1 (PL LA) RZfXV?VX-)Vm (PGA) did 
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04 a) o l^u *n<Diis*a^-ss^tt.^**5-r, xmmm±. vy 
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±3f Lfdl V giACPt ^ ©ffiOKjEftRtfPg B ft 7c«©7jq§J& i: 

2ft7c7°U *— 9--ti, SAiittXttJS^attSnye/^rV^-O^f ft* 1 * 
^LTHSi-rSJifc^ffSo &AjItt&3>->X7^>-iJi, 6-1 

, fi[ttXfi^-h5-;^nyi/x-r>->-*^-r©3t)^3il?SSo 7j<ftl£ft7c 

£ K <fc -3 T#fcff ctmSo 
^OfrO^jg&^ffififil T8B©#iJ9~l 4) T-fS, RtStt, KiS 

SSK^3VTl5)-3< ftSE^T^fflcKiSii^ftSo Cft 

thti, TjfMsna^-x b astxti^ft <fe o feffivfiSKfi-sa^ 

s MS (*5<fc^2 2°C) tfcVT, l^fHJ;t)t)gv^Hil83fi^tffl!{tb^oi 

fcSi'«m^attRtf/xttffiXjaffis$s-ess. swsuffi «3£^3 7 o c) 

3 0t)«1-5„ 
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ftfeoMsas-i'^yxa, «tiwii;BWrt±iKLfc, rB i o r e s o r 

bable Ceramic Composites] H^M<om^BM<P<0 

jgJ*LTfeJ:l#\, «ftLfc^t, en^yl/*, ftjR, n-'jy^X 

CD1?, SUSS S. If, ^MOg£tt^i|-r5rcJ6{cH(D^goMsMiJ^An5 
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ffiR©«Jg*^#, TfB^tf :*rffl#?, *>A*S, 'WK, Sit &g 

, ASiE^iSM (F DA) Kit) 2 1 C. F. R. ss330. 5, 331-3 
6 1, SO'4 4 0~4 6 0T'UXF2ftT33>3 ; ^BKfci^TlKEffifflCO^ 
T*H$nfc^ftB> F D AKiD 2 1 C. F. R. s s 5 0 0-5 8 2T")X 

KM (khm) ©.fcS&WSJ&fel, H> *K BU ^ S, 

; IMS ; itiim ; SSS ; < feSB ; M££«r (09*. tf, K£ftttO ; Mtftc 
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;vx^a, wmiRm, wmm, a-t^K, mmm, Mtx^^yi, mm, 
tnw&mu mf^tih.m, mmm&xffi/ <• * yv ymtLM^ ffi 
Mfflk tn.rm±tb%L m*m, tm mmm, tmmtiMti y vmm 

R£l«ffc^ ffim&tf/XttfiiKfifk^ Kii?ifiL£ES*k DBMS 
ntinertigic) RtfRS^g^^J, jmglWfi^J, SSI?, 7°PXX^ 

mm®?, fig«H?, sassm mmmmsmsn, ? 

D XJ-ysflt, Pharmazeutische Wirkstoffe (Vo 
n Kl eemannf (SI) % ->ah^7hMh> -a-H-^, 198 
7 ) K, gScti Lippincott' s Illustrated Pharm 
acology Reviews (Harve (MM) , J . B . L i p p 
i n c o t t Co., y^^Tliy^T, 1 9 9 2) XSE x a m i n a t i 
on & Board Review Pharmacology (Katzi 
n g^, Appleton & Lange, n^J-fty K 1 9 9 3) ©<fc9 

lIMBfifc ]faW3&©!Sg&#JSrr5ftn?ifc 0, v e g - f © J; ? &{fc1=> 

Rn'XWtt, iSfeS^SS^fP (AIDS) fcj&SKfcHHSrrsOKffl 
V>SiT'S§„ 5 CD 4, 3' -r^'F-3' — r^-^v-f- 

Sv'y (AZT) , 9- (2-tFn^ib+^») -yr-yTi/iW 
(a c y 1 c 1 o v i rK *X*/S«, 1 -7^y?V75>, ^ 
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7°^ FT, RD"2' , 3' ^t^yy^y^tS. 

77f;k 5-7;^n^9>';K i^^tfy (cytarabine), 
*7°h7°U^ 6-*;l/#7°F7°UX 6-^*^7=y©±5!8:) > WcMOL 

(®m£, if^/fr^yy, vzvfr^yyoiLoft) , Tfr*Mtffl (fflxtf 

Tj^AXf-X nAX'jy®J:?&) > (Mi«\ H-77X?-X If 

>X'JX^>©<fc5*) , (Mill h Fo+^7p^XtpX 

P^^n^fn^tf-h^ ISWM7i©7-tr-r-F, i>xf;VXf;KX 
Fn-;k fXhXfpy7"PW- F> 7M^>^Xf P>Oi54) > 
Rtf^OffiOSIftl m%-&, ^yf'yy, ^Vu^ymM, 7°p*;W^X 7 
5/^Vff3b\ ^P7r5X ^P7i7->/K 7A;l/Ai>'y (DT I C : 
^^;l/FU7-tf/5^y-;VA;V^>75F) , fFfXT^KV+F) = 

by'^^yy, ^-f-^-fyy, xn/7hv^^, 7 = *-», *^-v-r 
i/y) , M->h7^x 3;w^^-a (0O*.&f, ^s^-A/^x^xx^y) 

, -t?7raX#U>\ nyxfy, ^■fetSX ($J?LSi:\ 7XF 

^n+t'7'Jx ^pwjx ry^yvy 

, 7WJ>, *-^-ixUX ?Mi"JX t^7->'JX ^Xn->yy 
, 7Xni/'J^) , *°'J5^»B, t/ax RtMynv^f 5 
S^iJ ;Mt7P7i>7i-3-;K zvy#s.7y, vxn^-f F (0O*.fcf> 
xUFnv-Y^x 7v ? Fnv^>'X x-7'J hnv-fyy) , y;/337^ 
-hP77>H'X X;l/*t5F, fh7^X'Jy rF^-fX 
U>, F^^i"JX S/W^'JX f^^7'JV) , &tfFU;*F7' 
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1-D-U*79/>';1/-1, 2, 4-bU7y-^-3A;l/*^>7^ 
F, 9- [2-tFo+->ih^>] ^f-;l/^7— >\ 7^v>3?>75y v 5 
-3-F-2' — r*^>^U^X h l J7Mof5>'>, ^y^-7iPV 

p+^vH-b, 3— FyW2'5», p-7*ntr F95V-;K 10- ( 
7;F7 7->*i^l/75/7n^^W -7x7f7 i^fc Fn^mj F\ * 
;V5^yu^A^nU Fx ^^n'j -^A-3, 3, 5— ^Fn*f3-;V 
, ^r^l/^U-fea-;!/^— feWtif*- I, VTisfoPVizu— 
^y\L\LZ— \ K 3-7x^7n/WW7Sy, N s -t/^f;F-L 
-7)^=-yT^LT~Y, *;HfF^, 3 - t F'n+^V^/Hi h^^VH C 
K tF'77-^HC I, ^wWJ^HC K ■rT'b-^HC K L (-) , 
xTV^l/HC K D (+) -, tFP+W5yHC K ^7°a^7v?F* 
X7i — K 6-MeO— fh7fcKo-9H-t:V F— TV'F^K -793 
F\ /WJ>HC1« WJVHC1, -fe5*;W^FHCI, Yv—ft/i/ 
7n;yHCK N-y*xf;F757if/l/-2, 2->*7i^FMl/7-Ft 
Fn^nUFx 3 — {V~7=f-i\s- 1 -^fW^XV, ;WJ>HCK -f 
yF7?yvF\ 2-v-^n^-^g L ;l/-2-tFn^->x^;l/73yiiFo^P 
U Fx 2, 3-y^nn-a-^f/Hyy;F75y (DCMB) , 8, 9-v> 
ynn-2, 3, 4, 5-fF7tFn-lH-2-^yX7'tfk°yi;FP7P 
U Fx p-73y^rf-3Fx p-757^Ff5 L 5F?-FWF 1 R ( 
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+) p-75/^ff5F^-M/-h, S (-) -, 3-3-F7ni/ 

y, TA/yr-^^xn/y^ l-, 7^7r-^Wo->y, dl- 7 

•fe#7>75F, ^o;V7xt3 F, 6 -t KD^rv'- 2 ~^y^/=f-7V~-)\/ 
X;V*t5H, Rtf 7o 

■a-Co 7Kbt V yftMmmm<OMte, N- -N-x7 
;V-2-7"nt-s>i>Vb75>li Fn^nU Ffc^Cr,, n U >ftt!lttWI»©M 
;l/xf *3iJ WX^-Ft Foi'D'J Fm F-^=>^il)tt 
WS#<DW±, 6-tFn^>F-;^yHBr, 1 -*?-A/-4- (.2-*? 
;l/7x-;W -1, 2, 3, 6-r F^t: Fn-tfUi>>t Fn^nU F\ 1- 
^W-4-7x-;l/-2, 3-$?fc FnlfJ-^A^nb-F, N — 
f;l/-4-7i-;l/-l, 2, 5, 6-fF7k F'otf U i?yn C 1, 1-^7 
4 -7x-/l/t°U 5?^^A3-^K*#ty 0 ^-^AftWn'yAcO 

tt, ^t°^Ff^^Srf'^h^^FfSK^^C?o :*t°xMFffffl^tt, 37" 
-ryx;l/7x-F, 7xV^f-;I/^FU-F, t Fan F>/Vf#-1- 
n^75FHCF t;Ft^X;b7x- F, 7X*t:°X /^nf'fX 7;^ 
;l/t*, ^-h 0 ^-^ FfSKMtt, no r-ft/H^^SyH 

CI, TVW^Tvy, ^wWFW572HCK 77;bF^"9"5 
tyHC 1, t;l/77^yHC 1, tn;l/7^yHC U tn+77HC 1, 7 

i/7SF\ a-^P^y/tW);^ ^v^yms-J7~.)Vyry^ts a 
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75V, ^P;l'7i-75>, f-F^t: F5V"y>. ^"a-Cfo 

nv^X 7°nv^X 7;V7x-fi», U-fe;HfV, r-tr^fc^X Rtf^7 

-J?$So *©£5&36W<O0!Ui, 7°U5FX 7i-H>, /W7nx-K 
Chk&tfxhx^>5 F£MJo 

F;l^>\ -f77°D7xX b a P^->#2^ 7iW-hOi9ft^Xf 
n>f F^ffi^fi^ffl (N S A I D S) £fe, ^ffiffitttHS^tf, 7-fe 

b7577x^7x-t-fef->Oi?^J«»ttO»^iJfe#tyc ?OP 

^V, 7n7°U7-;K T'n^i/F, Rtfx;l/7-f yfc^yVS:-§*?= 

*;l/*'v;K v^n^y+F7U Fn^n'J F\ h'J'N+>'/l'7i-^;l't F 

^T^So ^©<J;5*Mffl€iM(i, 7hatfy, xn^SX fr>7i/: 

h°;l/7;b*n*X7x-h, xt?*7'JX ItXf^X *;W53-;k ^ 
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inMfHmt-^mi, ;K ^n*>l/i£v, ftn-;K ftn-^ 

IBS, KM£f?RCfKK«a, TfB**& : --f^loWy, liUy*5X 
X 7;l^>b->X ^rbA^-y-;K 7;bn-fy-;K 5 3t7 

X x^x ftKBi^fX 7HJ7AX^PX;b37- h (iJ-j/aT 
t^XX (bU^W-vSKOVT) , X^5> ( h U/V V-vgtco^T 
, Joa+y, p<7D^X H°U^X = X StfXWl' 

olHv 7;b7r-^^;PH^5:t) ! 7;l'7 7-p<9 : -^F/^©ifAa-r;]/^-+^x 
^xXr/l/^tfc 

©09tt, 7Xh'UX 7xx7W>\ -fF^Xv'X xyy^, h;k*^y 
X, -f7Va7xX t!n^>*i», 7it^h, 7-feF75/7xX 7x 

n;l/7^y^t? 0 
XnxXX^x^tt, MWH?T?B»5ttT*$»K 
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«, ^57°^ = y, 7$h;t>U>\ /;I/MJ7f'JX ynb'jyfjy, 
x y ^7s?x 7f- n 7 x y >7 yf&fsts = 

&^ : ifii/JvKS*SgH? (PDGF), »daHStt{fc*V/^K, 
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zwmmm&'&mmu, Tie-ess •. ^yz-v^z-yi—tyz-vj 
; 1, ^-^-2, ^—£-3, -r^tvfx RtfTi'^H.'y^^- 

£5\ J&aKSlJfcgH? ;MtOP-K BMP-2&tfBMP-7 

*;vt>tt TfB£#£? : xx hoyy xxf-^-zk xx ho 

y s iXf'Jt-iK ^xf;l/X^Xhn-;K ^*Xhn-;K ?ppFU 

, ^Fn^>7nyxfn>, /^>Fnx tFn^>7nyxrny, 7 
;^xH/;VOJ;^) , Jaif**/^^ (57i7yxhy) , TyKafy 
fXhXfnyym-b> 7;W^->^Xfny ^v"-;K 
fxb7^hyoj;5ft) , Rr/ftSfct^y (MS-fcf, ->7'nfny7tf 

xXT^WfcK^TjB^-tirS;: EPW^yit HJ3-F7- 
OX ^-n^V, 7W;V3^7^>;k ^fvy-;K Rtfa^VF ( 
i o d i x o d e) ^tf 0 MTSft^^ytt, a/l/fnFnk'y XZ.F h 

at?y, ;fr^>]->X RZfW7l/yi/y*'$tSo 

^TlH»AStfD N AM£48i1 _ 5©tfft5ftT^5©T\ *S^x/^X 
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»t43i,^Ta5nTv^„ cftt.o^nh3/Hi, SPX(i;»M^a^-xt 

^mmmtitm^-r^tic^t)^ mmm^mmmm^i, phb, 5. 5 

~7. 4 0|SHt^§ 0 ifb/c^ifrStt, Tris, HEPES, WOPSO 

fco^oswiweoJiWfcJtfflLSsjijr-r K^fSffl^TBtft*. n?7^- 

fc£^3*n5©3i£Mfc:'^T, M?7£ JIWa^OllWBaRKifc^T 
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x(cfc-^Tii«$tiso^*sisx£5o 5 0 0 °c x <o feiSv^agx* 
HI 

«{* ; ftfitaU y&KffiSc ; &tf K TRIS,XftHEPESi 
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ifmmv c Alia, a«osainaij©rtcDffitot.oi:ftK«isbT±<, 
ikxi/^m^mhhrmm^x^kw s$i/V>p c A»ia^©Mtoi,i 

Ttt, ^MtlWIUB^T'iJtlML^ TBioactive Ceramic Co 
mp o s i t e sj %SgM©*SffiM?:#^ ;«Mia-T5ti/XaifflBSSaL 

*)gfc[W|i:H#TttJg|Lfc TDelivery VehicleJ 

a c fc^tcas l < &s*g-*v < ofr&a 0 
ffl® 

SHinysac safflBa%ffl^ao*wsLv^ na©, ussier©, x» 

v\, ^e#T?lfc»:S-a:fc»fc:«WOPCA««tfiK:»XLTJ:V''„ SB 

v\ 00*. tf, ig«nftllXtt5>i?nfel^0»ffflLTJ;l> o 
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o 

*^Wtfei/>Tfflv«sft«>offlB*iRS, IBS, It*, Rtfas-rsoc, ffi 

Si&RffFreshney, Culture of Animal C 
e 1 1 s ; a Manual of Basic Technique, Ala 
n R. Liss Inc., -x.-3-?^ NYm> l^iRfc^ffl** 

mnrnm, mmomfa. wmm, Rximmm. 

Rmmt^mit, m^c^T^nx^ vacaniti 

mommm^5, 0 4 1, 1 3 8§;Elgendy¥, Biomater. 
14:263, 1 9 9 3;Laurencint J, Biomed. Res. 
27:963, 1 9 9 3;Freed|, J. Cell. Biochem. 51 
: 2 5 7, 1 9 9 3;Atalal, J. Urol. 150:745, 1993 
; Ishaugl, J. Biomed. Mater. Res. 28:1445, 
1 9 9 4 ; C h u=f, J. Biomed. Mater. Res. 29:1147 
, 1 9 9 5; Thorns onl> J. Biomater. Sci. Polyme 
r Edn. 7:2 3, 1 9 9 5S#I, C ft^O&^fcfclEfflWfCgffl'rS 

) o 
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m-DTmt mm, RxmMr&ctwv**, (capianf, *g#fFtg5 

,4 8 6, 3 5 9^1 Capl anf, ^aWfF®5, 2 2 6, 9 1 4f ;De 
nnisl, Cell Transplantaion 1:2 3, 1 9 9 24 

pi a nt& *H#ff^5, 1 9 7, 9 8 5*§*#J& cn**M«B#*CgM 

*Rtf /Xttfrt»OJ«* *# 5 fe O fc H L T) < « L T V> * C fc 5 

, ^OJ;5^«^fiJffl-r«, ffiKo«B*«WOPCAfMlitifcJHIbTJ:^ 

^<filX«*<Offi(DH?^fS-rSfc«)fc, »e?ttfcfft)HJLTt>J:Vo J6F5S 
£g}iLTfc<fcl/\ ) F a s-LRtfCR - I iIIe?^ ^<D± 5 

^- office 

03f£0iff5iS:Slilffi«S-pa, -^BXtt*nfiUiO^«*»K:ffittaSI((!l*P c 

OPCAftjgfc^fcffiM-rscfctcoVTtt, #«i:|fH;Bfr*?fH|ELfc TD e 
livery VehicleJ SSSSO^atHM^Mo 
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Hubbell, Bio /Technology 13:565, 1 
9 9 5 ;Caplant *H#fFil4, 6 0 9, 5 5 If ; C a p 1 ant 
*B#fFl§4, 6 2 0, 3 2 7f5«. 

IHiavbU'y^XijSc^tt, #51, ^ RtfJlft£fe^T*g;8: 
fSSlJ^rSfcfC Hubbell, Bio/Technol 

ogy 1 3:5 6 5, 1 9 9 5*#D . fcT, ?©J:5§lEvb'; 7^ 
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; HE PES-, XttTRI S -MW&Wi^tShK CflSK 

, iSWft, #§HJi©P CA^M©Wt7°n^X£SHU#S©T\ ttlffl^tatjg 
fSOtfilf&aSLlA, MsMiJO#g©lR»*ffl^5©tii£Lfc^ PCA^ 



(57) 



2001-524937 



*tt=r# t l tiis l r 7* j u x pi icmmmmximw.* t ^ 5 l t t <t ^„ ^ © 

ioTiALT^5i^E, 1 cm 3 S7cD«2 0, 0 0 0-1, 0 0 0, 0 

»£t?h:, erg*, « <mtf, #ffMffl«) ^w-rs^ic, xttia^ ( 

*5gHJ5©P CAilO- soflJjStt, c©M©f?y&iK©3SS^ «Bg#£K 
— mss^op c a u ym%A/is?J±<D'<y ■ tr#T*©-jf 
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d ©BWLfcftfffcg&SffiS© P C Aft«*£j£f S J: 5 l^fW V 
LfcH20P C AftlK^-Xhtg^-rSdfctcfcSo C©£}£-Z?{tKLftP C 

ami, ^«fWKffMsn±a 0 

^kh:, -ttK, ffio*ACPrt»o«aE*fflR«wiB*wa«-*fcii)K!pjffl-r 

pcAftii:, rft^aaiatis^jj (una, ^owifttLtr/wx 
MttSi*^^ a # £ # $ n a „ mm ft u x © w mms.* 
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7 

m, xit^n a (D^SLRxi/ximmmmr zmT-ttmn® pca wmm& 

o 

S#i?TMftn?feS($lx.M:, Athanasou, J .Bone Joint Surg. , 78-A: 1096, 199 
6&tfRoodman Endocrine Rev. 17:308, 1996^#fiS$tlft:V>o <inSO^^# 

#i;LT*H^ffl«*fcaffl-r«)o Mill -*fy*-n-f*yi (I L — 1 ) , 
3PZ-fJiI?(C S F)^x.{S'v^D7r-v ! (M)-C S F, b^>X7*- 
5>^iH7a(TGFa), B**5EH?(T N F), /fy^-n^^y6 ( I 
L-6), sfyft-u^^y 1 1 (I L-l 1), ^^-a^y3(I L-3) 
, JtS/J^WV(PTH), lf*^VD3f^B«l(«>J*«f, 

»4&tf/xtt}sis*ffl»rra c i: fctetrc^s. scf ^ffl-e&sif £t 

tt, %-<D'&<Dl, 2 5— ^fc KP^Vf^^yDaCDjS^i. It, 
W^5<lttfT*tS„ *f|:tLT^Sfc{«'rS3n--«HmrJ : l , 2 5 

^l&RB^jS (T G F 0), y--fy?-7xny, -fy^-n^^>4 (IL- 
4), -KibSlg, ir[ft(M*«\ «#IWHatrbo*^^>Hz^-fE:Wr5K 
ft) , tuv-y b - >Rt>Vn x £ ^ y ^> (fea^ao^ffT) *^$ns„ 

sKtt *n e. nmMmm^o^itmmr 5)*pca ^ss#«i 
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^•S^5cii;(cJ;DJil?g-rS(*SL<tt, dCK:ffittO#JBt:«3:a)o JiJfrS^ 
p c AWC^ft^So^sWvffcsn* e: taw 

ana, tim *#anna&tf/xttv^n7r-^«jt, Mis«©^{t&tf 

5»JfMRtf/Xf*»»©W^KWfflT-S?»o co&gttX, ^ft^WKffi 
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mmmmai, g&s, #§l jsntik jrFMm^g ©siesta 

aBsawst'sasi-ra^ttt, ^m?!©&x«:7-y^e^;Mc^D££^T 
^-ti^^o^F/ftw^tiTii^snsia^-rsct^T^So jig, pca 
mwt, #sa5{ft4"\<DjfAt<fct)«fs-rsci:A^€an :: iB#fi8)o #bo©js 

ffit: K 1. 6 7 ©C a/PIfflt^f S C am (P 0 4 ) 6 ( 

OH) zfcS&D, #Mf©»3ctt, ffigfcg&oT*?!), TKSfciDSSft 

C as. a (P 04)4.3 (H P 04, C0s)u (OH, C0 3 )y 

noymmcom&mmit. ±tu, 2*-r^yM^tfco 3 2 -&o : HP04 

! - (CtlBfi, P 04 3 " -r^->©f^m{C*tl5)©fcJ6T^S„ COa^RlfHPO 
^-4^y®m\i, Ca/PJt©«{fc%£l3, WKflHWffitftoT, 1 
. 50-1. 7 OT-SftLffSC a/PM£C5= HS^ C a/Pj£l±, # 
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ft^xstJ^+^teftttottafciiabfcCa/Ptfc-eaBa, ^lt, #ii 

«W * Ca/P JtfcWT 3 Hf*-(?fe So C O^Stt, £{*ff95iK14-!?£ t) , {g?S 

H (PTHRP) RtfP THRPly-b7°^-7ri'^Xh^cDft-&felfeX, #©J& 
SSSM 14, 1 7&tf 1 8 K^-rj; 5 P C A U ym.ftlVi/VLM'mZ. Mfo 
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»#»«x»i««(#ig, «s»«#x(4«i*dO) tmMLkm&vmfc*^ 

, <l©fg0§OlBHrtK$>?, o C(Dj±tfc&t/->T, ^3SWJ3iJ*> 

T?#a 0 fct, -^jgjg, msffixtt^fla^>'^^6i#6n/-d ; fflflaxttffl^tt 

tlTV^(f!lx.a\ Appel^, Exp. Opin.Ther. Patents 4:1461, 1994^#MStlft 
V">)o H§J©*BRP(C«, h^i/X7*-5>'^)3gfiH ; P^-^(T G F-jS) 
, ffflfig^H?(CAF), rtS/jScMH^CE GF), OP-lMfWiI& 

a.— tw^ttl, CambridgeOGenetics Institute U 7*;!/— 7#k Palo Alto 
©Genentech I S.tj t Vitf-3.— fe'V WWk Hopkinton©Creative BiomoleculesfC 
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s^stRtf tx, as l < #38930 p c a xfussi e t * fritm 

asffiKsa-rsjSBSE-Tfjfflirrs a 5 ± 0EK***ns 8 

Fi/VJi?vy, /w-ys/x ^>b'5v'X ^v^x xux 
ov-f^x xhx/Fsrx wrnx^yy, jtp7A7i=3-;k * 

imvmmOfam<Drc®(Dtmm^%ft%(Wit<<£. Otsuka§?, J.Pharm.Sci.8 
4:733, 1995#M)o ^mm<DMWMM^ ^ Mt. Mx.f£, ^fttcRfcSSftfc 
#OB*^#LTV>fc^t#tWffiT'feS(MiK*:?>, *5PJ3©-&f&CDP C A 

tt, y-bbl^-fe-K XXT^X tFn^P 
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K^y;l/e->X tFo^>>)l/7, 7°P#;W^X 75/^;Vx^5F, 

9A7*~>;k 7*x;l/7r>, #;kkXf-X nU'JX f*;W^>(DTl 
C : v^^VV b U yl/^^^^+fS F), TVl^nT^i^k 5- 

7Mn^7^K 5^7tr>\ i/bi/y7^eV^->F, ;*;Wj7° r-7°U 

Wfcff, v e g f )T-fcSo 

flWTSo »Sb<li, PCA«£B2l=fU !MBfcB9*SflLT, PCA1I 
cKD^cD^tr^a^^Mtcfe^Ttt, AM*, P CA«^?g±ll*©# 

m &m<omm t mm? § ± 5 tciaa-r s c t k x k> mtSfrZo t^umm, 
twttxtit£# 5 «x«f*fS{# («ffi«©#^^^) tmmh rem®. 

Z CD^mV P C A^K^SH^fflK^A^ 5fil^&73ffit4> TOrthopedic and 
Dental Ceramic ImplantsJ S^SffiKMCS^KHEKStlTfe D , Ctlt 
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tsowsbx, ^ntit), ifflUtt, *©iwgfr6©pcA&Rfcaj£-r5 

P CAtiK-fVUX^igg'OMSoSSitiD-fy • tiMmsas 

&p>&^) 0 *>^a^e«ifflflatt, if^&igiu-^Sjs, uwmmi&*>vz 

P C Al%Sft©X»^©«B©#ffM^ £*H?Rtf/Xtt#j&gf§WB? 
©PC AWx>UX^cDXttl^f ; VWX±-\cD^iA^t i D^ii-rSii i:^ 

#©it?3£ 

XlMfb/t^fff^IlcTiiL, *LT#gffiKJSM-rs<li:A^t«„ -» 
fc, «3UIM©fc»K3«KSftSPCAftKe&fctt, tJ3R»-»5iV^^A3 

g&JIEKfflV^ns P C AftfK& ^^OiffaSft:«att1if±ailH»li** 

tst>\ mmmat, mm*mh-z, pcA^m^M-rmmxitmim^mms 
nso cvfBm ^±mmwni it, m^wm^ c A^mmmxt^Hm. 
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<Di3m*&^?& 0 ®m$, commit. m%Mm<D&m-£tifcT>wzf¥'\<D 
tt#ic*f-r s^-s^*, «*a«ffl9HE»*4i:»8. life 

< ©Ml i: ffi < fc> L T # 0 2:© Jg»t ©- A£ J: *? 5 tifc J: 5 
AKS<JKSLl^*#L#3j 0 *^<OflifiLftPCAjSfigKlt±, PCA 

cta'-e**. ffSL<a 1 -rV^x*?tig#©ix#ffM«( 
^■r?»o ^3»^ mmcft^M&xmmmMximmmmtmnkh 

#©-gp#sx d tH-r c 1 1 ± d #fi-r5^#tt»rt k pca r;ux©fc&© 

*%HJ3©SI^©J|{*Wc3s^T, £©jS8L/iP C AttRtmkLltmM 
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T»#a o 

i^rais*^ co5swoiBHrtK£ac for, -^faesu ««xte«^y 
^s#sna«x«ffil»3\ *fgB^oco*{«!i©*ffitfc^T#^-pfea 

o 

Tfff*. SiJffifcLTXttillinfcLT, »«&KfcoT^rc-fcS££B?X«: 
JjScSH?^ Mx-a'^y-b^AL^IWia, 4-°Uv-^»OfiJffl(cj;D, Xtt 
fflOH?^a*St<i; £ t^T?§a(M^«\ Aebischer^©*Sf#fFg? 

4, 892, 538^; Sefton©*Hff fFsg 4 , 3 5 3, 8 8 8 ^RtfWinn^, 
Experimental Neurology 140:126(1996)^#Bg^tl/cV>)<, 

c<itfa(goffia(D^}SKj;DaBg-raci:A^sa„ co^tt 
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*£ffi#f 5= JKDMtOffliitt, «JJ@Jg»*IS«U MB$MR*^*., ^LT 

fefAL^fflsatis^^ffift^ajifc-rsiitA^tSo Sot> coat 

^A^V^*«jfiLatf5pJfflt-S©K:»ffla:SS«tt, Winnf, ExptJ 

eurol .140:126, 1996&tf AebisdierCtfKffl^i?^ 4 , 892, 5 3 8 ^ ; Sef ton 
OtRSW ffH 4 , 3 5 3, 8 8 8#, RtfKordower^, Cell Transplantation, 

14:155, i995fcia«snT^a(cn6o#'<r*##tLr*K«wiif'f!:Sffl-r 

*«KOPCAf6fK«, *©Slifigl2, fi^fr&JM^ft, «t>7j<tt©^(C 

ttiaM^«mw& #iHia, m&mm, ®wm, 

^»»7yfeWT?fflv>T, ^*n*^#JS#iPB»«lbfe||IISlO}WEWa#X 
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*&mmmm tx, c ©isms© p c A*»B«fl»*MvTRriefc«:«. 

*M©^iix>WX£fSrR;:K< c tifWtffiKft^icfe^^ 

ffi±OftfeOfi8SH?^JAtf G D N F ©Mjfc 7;V^7\^ V-#?©?&Sf©7ci6© 
N G F ©SK^ffi©^^©^, X«it#»JjgP(amyelolateral)SffcSO 
/&«©*:#© C N T F (Dim XtiKSPSSfi'NOS^J&^StlSo 
*©ffi : »¥fi^KSffi%^JO#gPfu^O^)i 

T§«A^ 5 5 gONaHP04 • 7 Hz 0 (U MJ £A), 5 0g©Na 

0H(7j<^ft-f hU^A)^ 3 0 g ONaHC03(lMlthy7i)M2 g© 
Na-tPzOz-lOHzO©, 1. 31 ©aS^k^^iGffig^ <fc D SS^HS 
Lfcc *g?KB*\ 4 3 g©C a(N0 3 )z ■ 4 Hz 0 («*;V^AIZH7j<M0& 
1 g OM g C 1 z • 6 H 2 0 © 0 . 5 1 (DM^k^oDMM^MK J; D SiST'lJI 
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«Lfc„ 

mmKv>mfi^y^.uiD^m^ «E(o. o 5 s q. mjst^i 0- 2 

, 2 4BSIB, IH^l^L/c|»*AW5tlSgT\ 0-' ~1 

0- z h;l/)tfife:j^Lfeo 

c©7'n-t^©ccD^{£:ft^S^ffi1£PSg!»KO*^X^^ WW*, P-0 
S(6 0 O&tfl 0 0 0 cm- 1 ), C03 z -S(l, 4 2 0- 1, 4 5 0 cm" 1 )lc 
W^Ws.\L~^^^ tt$xe^§^0-HS©tf-^(~3, 5 5 0 cm- 1 ) 

F tftf a JfrfclRS l K * 0 ^Hfta^SJS L fc £ § «DM& 5 SMv ^ - ? fe 

iiB^RSffi&^ilJPI&Kfc, *VTf, 6 0^04 5 0 °C (± 3 TC) (Cftjjft-r« 

-OSRtfC Oa 2 - SOM^^L, H 2 ORtf C Os 2 - OC O 2Rtf Hz O fc LT 

0%St3fc££tffgi65tU £K86&fct#l. 5 6-0. 5%i£4>LTV>fco b 
frbfttfS, COKKO^aSOffiKtt, 04 (a) IC^LfcXHlllST^-V 
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m&mn c <oms.<D c a /p ttmrnmi. jg»#«?v-f z n ^a-y^if 

fcJB^T, l. 5 7 57?^5ttlS*tifc(H2) 0 MiiM«?MMTT-|ie>n 

^^m^K^mmm^Rzfmnmmmmmi^, m i ess*-, s^n© 

r#ng©j z<DMfemBM**?®K<D&%&ftm-?Z&miL 
tt'Mt-rzz-tizSiniEnrc^mmo 1 2omVgosaEfciS^jt^®H^ 
, »i 

3 0A©¥^«L^i£k±£(C s COftgfcfe^TSgl^ftfc,, 
^5Bff!l2 : EfStt^SftU >K*;l>S">A©Sli§ 

rMAMfB OWSa*TISOSJiSl?8l#ift*ftc: htWI-tt, HMO 1 £B«b 
fc J: 5 KLT«jg%ff ofea fgffiA^ 9 0. 6 8 g©C a (N0 3 )z • 4HzO 

ST?MHbfc„ JgfiftB*, 4 0. 5 7 g©K 2 HP0^1. 5 3 'J <y WKDsSS 
bfcHzO(2 4m 1 ©4 5 v o 1 . C k tc «fc D SJf 

SL/io c©#JW£ <fc D£j£Lfc£j£#l©gMIRy y&#;l/^A©{fc3SWRtf 
USSM 1 K!J!oT«BfibfeWtOWttfi:JIHHbTi#''ft. 

fc^^^LTSjg^To/Co ?§ffiA5\ 10. 5 8 g © C a (N Oa)z • 6 Hz 0 
©0. 1 5 V y hfr<DfcmflzmQLtcMWLfcH20ty'\<DMMmMfc& ?K 
MMl-£\ 9. 0£!)*^ipH(NaOHfc:£!>i8g)£Tia«b;fc„ r§«B^, 
7. 8 g©(NHd)zHPO^0. 3 5Uy h/l/OSISbfeHzOtpEjSdfS'&S 
c t K «k t) Wfibfto c <D3MB£ J; 5 b fc£j£fti©#&S U A 

©^sm^we^ ftflSM i 2 Kfle-3"rtBSbfe««owttfcaiH 

bTV-«;fc Q 

MMtoiBS 

c OjfeStWtt, c ©JgBJi© P C AaSoS&fcflawrs. 

C ©^StMt?fflV^ I) ^z:*;l/i/^ Az^fCfU%(D CPD)^, TfE©73i*T' 
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HI!Lft„ MMA^ 1 0 g©H9Nz04P(U^7j<*-7> ; e-'i'i=-)O5 0 
0ml©3£^ 7 j<(pH4. 6-4. 8 ) ^(OMMmMlcZ <0 ^?STlISL/c p 
j§$B£\ 17. 1 g©C a (NOj)z • 4 Hz 0 («*;1^7.klZ37j<ffi^) © 

250ml oiMWk^vmmmM^&vmuTmmhfco wm^xwzi*- 
u%k, z.<Dun%, *{iio7-f;b^-iifiT\ a«E(o. 05 sq . no&tfift 

1 0- 2 Wl/©*2E*J*ffl^T»jSLfc 0 c©«MCtt\ ^-^WL, 
U *y hfr<DM'g7k-Vm\ &V">T\ SfiT\ 2 4-7 2 ^UgHSLfco 

ffiVT, 3-5^ U>K-*;l/i/^Ar7jCfPft(CaHP04 • 2HzO)fc5 

0 : 5 0»t %(;TftiW£K7^yi'>aft 0 &^T% 

1 g3fc<3 1 m 1 )*iliD»*I^i!:ia^T^-X FfOn^i'XfVi'-i: 

3 7°Ct<i)!i[i»S'rSLtKj;DH#:O' : <'X{cE|J6fc 0 c©HftX@« 

, *es%^57-f ;i/At^A,T 4 °ct;:M#-r§ c 1 1 <£ Di^rsjKi^s c t 

tfT'£ft= HffcttX, -fev h7v7'«fHjbWS-e*5 5*\ SIBiBKt?ii?T£ 

SOP C AW(fii«g5 OJfcOV^T^fitfcffifrofc. 
cOilltt, SS?Lfcfii?'9-'rX**-rst9ffifSia«:fflVS, £-J&©PCA 
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DCPD^, MMM4 fCfHft© £ 5 CiSSL/co £ ©fgfcitf®^ S P E X 8 
5 0 5 7;V5t-b75 'y ^Sfflf + S P E X 8 5 1 07*7^ 

O 

D C PD^figLfc, 



Si DCPD«fcfi#=fr 



lit fl. 




37t3 0#H*5tf§ 


10-1 


<2 5/im 




10-2 


2 5~ 3 5 wm 




10-3 


3 5 ~ 5 3 


@H 


10-4 


53~63/im 




10-5 






10-6 


106~125^m 




10-7 


fr*B 2 




10-8 


MB 1 





o 

mmm is 2 x« 3 ^aii«L/cKjstt^nsu y|A;vi")Aii*, d c 

PDfcl : 1 (wt/wt)T% 10M S P EX8 5 0 5 7 fr^-f^^y 9 

fm=^^ y^-mmx-Tc spexssio 7*7 h y-5;b£ffl^T«iiftk: f 

7-<7UVFLft. ^Vt;\ zfc(K7^7U>KlmgSfct) 1. 0-0. 8m 

l )^c<DfMM^m^ia^r^~x f«ny->xf»-tLfc it l (c^L 

ft8 0^W0 5^ 3 7°C3 0^KT±<H<tL7c o Kf}6, 7Stf8tt, ffi 
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frP>, -S/J^V-«iKSOD C PDOW, -i^tV^SOD C P D*T?— M 
ft-a-ftK ^ 0J|5ittb&l^\ C a (P0 3 ) 2 (^^U>K*;1/'>^A), Ca 7 (P 

5 0iB)2(+'J>^t:*^>">A), c a 2 Pz07(ifpy>K*;v^i>.), c a3 ( 
P04) 2 (y>®H#;l/i^A)tfS#£ni><, c©!St?I-g-it£\ SfStt^SK 
*;l/~>'>AttI-&bftft:-a'!f%0 ; e;VC a/PtttttoT, 1. 5~1. 70OC 

commit. ^+ftld&§k&<D7'W'( h U yig*;l^A0{*©ffM©/i 

Hffiffl 4~6lcfc TfiJg b fcfSfilS^ftrK*, ISLftHz 0(2. 3ml/ 
mg)£Jg-g-Lfco ^T^MKlff^K SCttfT'tXttO. 5mmIDg0/h£ 

h £ 2 ~ 3 EH? Pel 4 °C b rtmcMK b fee 
B9 5 a ~ d tt, HfifiM4 KSHfcbfe D C P D fcEJSffilNlgy yWifrWk 

bvmoKm^mtsvxmmfx^z h)iv&% a ctoKmu^ys*. 3 7°c© 
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VZSgkmt, (a)fflSHS, (b)A=l. 4 5 4 0 5 9 8 AStf(c) 0. 02° 
©Xfy/TOXft^l/^S 0-3 5° Rtf 2#OXx'y7TE5ilo 0 6 tt, 
U y^-*;Vi/^AZl7j<»( a), C©|gB,g©lgtt{fcA C P (b), Rtf#«fH©' 

PCAt/R (c) cDS^X^n^ b;V^LTV>§o 
l5a~dOKfl^ ^ft^ft, 0 s 2 0^\ 7 5 5 HOTcfc/co T-l' 

»»&ffi#L7i„ 05 a (Kj£Ma&I$Ea!Ji£)tt, Mi&«F©A C PfttfzlU yffi 
- *^->^7 AKff-r £ t ©T*# 5 ©ffl£-£*S (^©X R D 

{* -y^-D^rm 4 0M)o ifgftttnu^rA;i/v">A{i:o^T©c a. 20 

. 25°, 23. 5°, 29. 5°, 30. 7 5° W3 4. 2° tC&ltSf^ 
j£^(^fliC)t!-7^\ 26' > 2 8. 5° , 3 2. 0° Rtf3 3. 0 

^LT*3D, RW^^fc-PSSc CO^WOPCAftllOXJSlilfff/^-y 
(05 d) 0 7t^bfi^©#©?-nCEEaU#?.c tltl&©2Ci©X^ 
7b;H;i, (SS'lsJUT'^t), Ctltt, £©fgHj!©7/^-f b'J yf^J/^A© 
ffiga^f*cSffitt%^ L TV > 5 „ 

&56ffM9- 1 2 : ^Jjg© P C AM©SJSffi^HHU >»*;1/S">.£>fr SOJ&S 
©fcJ6©iilMfg^^-X b©f?ftt 

(cffl^s ^ t aiMt^^-X b ©n y J/Xt > ^-Rtf Kf&ffiKStf 3 ffiftS 
»©a*^t-o cn?.©^-Xb©^^StF!l7Kfa«©J;'5ES3iL, S 



2 
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(.m l ; 






14 L, / K 1 / 

3 7 "C) 


y 


0 . 7 






— / — / — 


1 (J 




i _i_ _i 

+ + -t- 


+■ 


>60/ >60/ dO 


1 1 


0. 9* 


-h + 


+ + 


>60/ >60/ 30 


1 2 


1. 0 


+ 

MM DM 


+ + + 


>60/ >60/ 30 



^>Xr>'i'-£|II«S-&3££^T'£3c 
^56ga l 3 : M)»R&tf£fi^ft©^51.X^ 

;i/*tb«rrsc 07a«, *sgM4{cia«oj;5tbTiia!bfc^7-y5'i(D 

c PD)o I RX-^ h;l/%*b ; H7 btt, H;MJ l fciS8©± 5 fcWSbfc 

«ati;OACpcDx^^b;i/^ab ; ^bTH7 c a, mm 4 kbko * 0 

(cffSbfcPCAfMOI RX^^ h;VT'3c.5 = 

1 4 : #sgpfittetj-s p c kmnnoms&xmmsi 
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Ute-Dfc A C PM'D C P D?r#£©iiJ-&T'g-a-L, S P E X^-Ty^-g 
J##(> 5£ft)ON ZWttStJ-^*, Sfi&OBtt&Wfc*^ tfe 1 0 HHCto 

<e®S^O»a(0. 9 %£S&i8*) fc&KJBVT, ~5. 5mm<DKtI©^ 
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s mm^fitmmt, p c a u y|g#;vi^A*SLT^§»£ffkrfc, 

R§U©#;£#2f\ +^crSSL&fr>ofc 0 Ell 0 afttfbtt, ^n^tU 

*ffiaifflOMIOife€»^{P,iJ©#(i. »Wjvg#T?£D (19a) ; ffl 

gassa 1 5 : sTfMEfcfcws p c h\mmwjmmwM 

l v ^offlRiR«ft*Kiw * <o ic mm % x ? u - - > ^¥«s* t „ 

8 0 B<DM<DRX3 8 0 EOfifOSprague-Dawley^ V b #^ 4 m 1 ( 2 ~ 

4 g ) <d c <D%m<D pc a mmm 4 -emm *««oftTfc»« Lfc ( k g s/t 5 
7j<-efflaLft 0 aw^mtt, ft*Mi 6k:ie«ltsso tft6©5yh*, s 

3K#fcfe*^a-;l/Kt^Tl«ft{i:L ; gflfflMft*, 1 6icE«Lft 



m3 mm^-r^^zy^-jv 





pcau >K*;i/^^-fc,^«[* 


IMS 


5 m/ 5 f 


2®S 


5 m/ 5 f 


1 H g 


5 m/ 5 f 


3£ g 


5 m/ 5 f 


1 ¥@ 


2 Om/2 0 f 
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^TO»*69^!*, 3 <fc "MSB, *©«a«^?fofto 

llit^T, PCA«f»i, »**ffil«:#ftU *$*5<ffiftH5D , 'n-feX 

/to 

1 6 : ffimmm^&fZ P C AftgOgWRtffflRiR 

ACPRtfDCPD*|iaSfiflj4K:|BeoJ:5fJ:bTSitLfeo DCPD 
Sa'ACPOlO^OSSSId^^ i) DCPD^SPEX^y^-t 
T15fA 3 0», l£, 2. 5»XB5»IBK:tofe^T»»L lii) «WLfe 
DCPD&1 : lT*ACP£-8-fc>-ti:; -^LTiii) CIOI^ ^ft^tu H 
E15&\ 3 0», i£, 2. 5#X«5#|ffl»#r*cfcfc*!>SBSLfc. * 

cne.0^5g D a n O|g«Bf^tt, 3 0»\ lSh 2*h 5Mtfl0 
W£ 2 mm€#&®^ 1 c mOxV X ? \cffl&t%> Htlcj^ 9 MMM 4 (CfBfc© 

-rx^3\ SJt«t5t, iftoi<?)^a-^7y H*7^ h7if7 HdMt 
ft®*, aEOH^rtra^V-^fcilDSTfeClMSB^ 1 5E). ens 
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mm^y^-yy^l Omg/kg, i. m. )^MS^L/co $Q<^ 
mm\^r^^.y{5 Omg/k g, i. m. )£r^Lfc 0 ^OlfttlO^iS^iJD 

£<Dm^t>wmcBMi£nT^%ct%mMT&rcisbKmiLtc 0 endnote 

^KSffi&tfPWTJfcfl^T, MISSIS (m.longissimus lumborum) (it#© 
Sffl£»oT{MLT^S)±<Oft*£ 1~2 cmg«^of; D £©Ww1 

ft* *-#??<Dm£K J; DfiTtPICft. #S«©ft*fflXr-7°;V^fflV^T 
> ^©ftJMfiBOWDPfcHttfco 5 0©|«B^ <1CD^(CT, MUtlBK 

(S#SI)o CtieoiStt, 7 mmx 2 mmOf^X^fDIIflSa 15 0m 
gffe-jft. £ft5<Dll$[£lftIU El*ffirtcy7V/;^7^y(0. 0 2-0 
. 05mg/j gl s. q. )^x.fc 0 #ffi3Hitfc/c^T, «ffiH£ 1 

L/c 0 otxaoiB^S.tflSS'Jv— i o %ocfJttog®^n/c*;i/vj 
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4aBfc*sv>T, 3 0i, l#X«2#Mtcfrft^T»^3C£{cJ;DSjg 
LftP C A 'J ySA^fiSH^SMLft^l/y SS^KWRJRSft 

f=c 5#xai o^tt)^oT»-rsiifc{c±!5ffigb^toa, 
«soi«)e-^, ^nso^sfttHtwayHo^/i/tbT© 

ffifift&WffiOSScKSflJbfco c<em' *#VM>5mm)Mfl£iiJD 

l o ES©j£ft©gE&MI© fcT-^;W£( 6 . 0—15. o k g ) vmw?t§: 
If ; #K#©l£#^£«©ffl!lffi{c*Jofc(8mmXW: 1 0mm). P C A 

M©m^JlMyFfc°-X£T8mm©^?L3§£\ ;&g&fctf©il?i(0. 9 

cptciaSLfc &V>T\ Wfif^SaTif bfc„ ttft-^SfeD 1~3©KS^ 
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0, 2, 4Rtf8HBlc, H^¥*Rtffci8$ffi©W 
fc„ tftS©»Si»fW&, BKSOlWSHIilHlOttgfcfliv^o BBlO»t3DWfc 

fee cnBO'^Pf MfrftEfe^T, 3£<bfr(D%imii\ 2 MgK&^TSSttffi 

t, ttmmoMut. emmm^mmh ;mbl^mk±. 2~4awe?&ai 
a, nfr*mft%t%mmmMztmLxtsv, m^nrzmmtsmBLx^ 

'ho 

HiBga 1 8 : #Sgl5fjifc felts P C AftaoglloWRtfSM 
1 8EOlSf*(>3^i$)NZWa , >1)-^cn&©W^Kt3V^Tffl^fco 
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o . 9 %^MMm7k) fc#cfflv->T#R7V x?*wwtfTffl&f£i£, "torn 

, HIf¥b<tt, M2@O^It[4¥KOBf^Jcf5ofc I) C ft 5 ©ffi#<D]Rli1£¥ 
W£, ^ g Lft MPfi-e^fig b ft (3^fiftRtf*&E©«f*£«I) c 

ftftffi-i: LTRtffiKKRfcSLTft^*^ Ft LTHSLfto 

^MRtfffifKB^tt, ^¥ffii:M^bTfcf), PCA'jyl*;Vff A» 
lifcliiiLSfrofto #ffi&©ffiflcl$«BSlt;i\ ##iKPJSLft^{«tlSLT 

#«©«f£t, -r^Totto^aasffltt, ;®mmt, mtnm 

£$©»MaM«Bfc:j3^Tt^Sftfto 7 ait, f<T©»ffiH:, tg^bft 
SMSMute, SBSWt aSSSST^Sfro ft„ 

s-r ; %hj5©p c AM?MaLftfttia, mm*&%.Tmxr&wmffls&*: 

w>asu©np>fr©ifL^#©rt«£WLft 0 ©aLft»ftt*3^sxai±> 2 
asfcv-«5¥SBf::#orta[**u 7HB$-pR:»fLvv»T?«ftsnft 0 mm 

K&z&mt, ±i*£ftftif ©p CA'J yK#;J/^AMt!fc©§g^-g<b 

A ftKT'S&S L ftlfitfT 4 M B £ T fc , ^ •9-^OSS#*© 5 mmO>;I«l b 
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01 3ft, *MS(01 3 a)OS.tf®JILfc(l 3b)?1^©E#©&»©# 
*^4)IB©Si»^Jl£^LTU3 0 ^tV^EPtt, ^t<0g^LTV>5o 
HI 3 atC*3V->T> /J^V^Eni 0 Ott, ^IgPfi{CfettS^s/§:ii$ittg-&ffl 
I^btV>5„ ^f^l 0 2 C©^Mtn$5tj-5ffLVvhft#^LT 
V^So II 3bietW, 2-3©/hS0^EP 1 0 4(t £ ©&«£:£ tf£Jplvh 

H5Sf i J 1 9 : fifftf-T X****eii:KJ;«^j«P C AftiRoffRiRjSSo^ft 

KftjEI-SlSJB-ARtfftSftl, 2, 3M*402 : 4 : 3 : 1 mSMlKttmtZ 

H@Li 0 : MB^m^&'&mn P C A^KtvWX^OSR&^S.U^ ■ if 

h u -ffy*., v ymmmmnm^-v, ioomg/mi ©sarin 

STSo C©?§?8©0. 8ml$, ?SttfkACPtDCPD©l : lS^ftl g 

3o#HSo;fc3S&tp-effi{ts-e5o ffiffcLfc**!**, #i^r\ HAAtSKifi 
nstDMmomqxDm-Dtc-ti^ywv 75>x*, aprassffcLfc h u 
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2 0 Omg/m 1 <D^-##7^ hi/^— € (Worth ington LS004093) £ U >^ 
IIWSg?R(pH7. 0)fpT*aiS-rSo 8ml^ S'ttfbA C P 

tDCPDOl : lftgftn g (SH»Jl 7, |£BBtteRlfcJ:5t!:MH) C 

s 77hO^T«ItS 0 2JI^fJs^ C©PCA;foy|*flSl!)HiU 3Mgi£ 
^LT?L»tlLST-»-rSo ^V<T\ 0>J*SMi Her (Experiments 

in Molecular Genetics, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1972) {CfE*g^nf= £ 5 W*7 >yfe'f*fflV<T\ ^-£#7? h 

ll»J2 2 : 

SLft. £(Omm<D0. 8ml^, JSttft ACPtDCPDOl : ll^ilg 

£ffll v T7y*M"r3c 
Hffiffl] 2 3 : 7 ?^y<Digi 

XAi/I'Nti'T-y?:, Uy^K8K&»«(pH7. 0)tptf, 0. 5mg/ 
m 1 OgfiTiSfiT 3c C ©7§M© 0 . 8ml^ SWfcA CPfcDCPDOl 
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ts„ cvr^xfflmsmftp c &v>t\ ±fimmmu ^-v r-©£Tfc 

£«TSo ZCDTMtts ATm^ ^^-XT«DM-To Jfo}Ri8**» WP^- 
XT*L, KX^v-M^-t^r-^ttftttf^E L I S A{C<fcDIil5£TS= 
^56^2 4 : gS&oast 

pUC1977X5KDNA^ EDTA TRIS(pH7. 4)tT, 2m 
g/ml7?»5. £©rg?&©0. 8mlfc Sttit A C P D C P D © 1 : 
im-fflhl g(*IMl 7, tSSB{c|BigLfe<td{cSI«)K:lin^s ^rtig^T 

SHUTS- 4l^fe, »«fflWacD)ffi«*iBHLT, B^7^h^- tfltfi? 
IK 

MPT P^ffl^T^^^yyyffiWf Kordower^ Ce 
11 Transplantation 14:155-171, 1995tCfHii£ft;fc <fc 9 IC, fTSl£:?FffiT£o 

2 0 0mg/mlOGDNF^ 'J >K««ffi?§«( p H 7 . 0)#-CH8iTS 
„ il©r§7ft©0. 8ml*, JSttffcACPfcDCPDOl gG*B* 
Ml 7, MSBt!aKLfcJ;9ti@«)K*D^, /*rKig£T5o *fllL/cPC 
AilftK, 3O0nft(§4r, filmmXl cm) fC^D, 3 7 

°C TIM -3 fdBR«EtpT?iSfbS ■£« c 

JtRfttfll^©^a-ay;£^P:yyt: Kn^>7- tfgtttc-30-«T^*fT5 o 
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Bill 

c OB^O B»tt, -f * c ©JSB© P C A y y«*;l/5/ 

^a©2-o©iei=*©pm, s<kRtf^fl:»^tt*fMiirraj:fc-ea&ofe 0 ^ 

fflg{fcLfcPCAU>»a;l'->*A£, ^©TSiT^b-^Wiltltt, S 

U 3->OStfMttt F<03mmX4mmff)H8fJio?: 0 

2EOfiScf*OJi05M^;^'l'7°0-f'?(2 0-2 5 k g)*COBf^KfcVTfflV 
fee W*0-I'5»tt, 2^0MfafflO^«^T^©*fflJtW(^l-3-fO), ft 
<< 7° 2 RZI $ 4 f 1 0 © P c A y Vga^^E^*©*-*? JfcfcfflS (KfcHW) 

m fcSS95 (TW©T»*iffl* 3 ) <Omfi (midlateral) M«ffl±0&J**WHJ L fe 

, #ffi^/^-xttFy;bT\ *n^ne«»*«j%stJAnaj^R-effi< wjfii-r 

^•VXCl£CKLTco d©SS*fflV-«T, #fl-ffl!lTSiS±f^ ij^SfcO&tf 
fflffiSft D 2 o©fiS^B^/c ( 2 -D<Dimm<D P C A y ^Sa^? AftSfti: 

cmlcTHILft, 5fcf\ 3. 0 1d'i"JMfflV> 

TlCfto #C6Bftt*«feT 3-0WJ ;l/»i|5Piri6&J*^?BHfcfe. 
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letter faffi.2&rz 0 -^^^sigE, ftKr©-f5f*3^r^Bt«a^ 

#Rtf£#S£ffi£o^TfMllibfco 

3MSf;:fev^T, ^7°2©M©AatfHi\ SMS ft ft „ l 2lltl5^ 
Jfr&7*bft 0 QMte, 3MgfCtt±IS;oT%A^/c*\ 1 2JigST1C««ffi4 

©WT'ifc^nft, tHD+3/7^#>f Ko»B8ffl»»»tt, «si©i 2 mm 

mn ic n^uximo^mm % § sis ^ ft„ 
d©^«, c(Dmm<oF c a u >'i?*;vv'>j7^©ffinfc^#a-&tt^5i^[b 

mmmmcfrtc ru^/mmnkum(^^y b ) k^vtobwro * a 

3-X^lE:K2ftT^ft„ 

©iifflfctfcfxbT-Sji^ll^iRStf^b^ttCSA^^b^^TSMMji 
H5SM2 7 : MFJrtt©#©^Bg 
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i / g © y ystM«S?§M ( p h 7 . 4)?«ct, Ml oftfltETK© <t 5 

T, STXtttSS^K^ffirrSo »Ofr®«£fc:|3^TH\ 0. 2mg/ml<0 
BMP 7 ^7j<S]Kfi*t-a-StlTV^ G 

/MlbfcP CAO 1 gOtS&fc:, £&tf£ffl^T^&JS$bfcft5 

ffif «o a 2 E P C A *|@IIR^ 1 5 «t a £+#&&#*?lJffl LT> MFJrtt©#© 
1 Tz5bT3&5o 

g«2 9 : -r > • e b a 

C ^^(DfflWabfc P C A«I»P>0^ y-lTfPT* 

t hOfMftilSSrfflmU $?#£j$^Goldrlng(Methods in Molecular Human 
Cell Culture Protocols, JonesfiK Human Press, p. 217-232, 1996^ #^fcb 
T*W»*KSffl-rS) tlotl^L ; 7 V h-OiSHWC F K 2 ^Bernierif 
(1993 J. Bone Miner. Res. 8:475, 1993) (CgftiTjBfL ! ^ bTlf Fif(#»S§^ 
Rivard^ (Fifth World Biomaterials Congress, pg.291, 1996) t^otllt 
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ftJ$Sttt, 2XHBSS(50mM HEPES, 1 OmM KCK 280m 
M Na C lRXf 1 2mMW3-X pH7. 5)T&3 0 COTkfPL/aiuffi 
2^<DX7^(M(i, 15 1 mmom* 1 f S c mt$5) tift 
So ^l©*57M^V><{£#*ft »), 1 0%FCSm»5( I l©J&g*g 
WOS2 5, 0 0 LO'i'x^tpfClBB-rSo S2 0X7^Sl © 

LfclMft£\ *ntf 1 0 % F C S fc^tyjfcRlgSWCTkSrra u un^ 

m*. 3~4HSl^If|, 0 S^-XT*i|fc#©^j££o^TMS£##frs© 

iwj3 o : mmommtt 
*$ » a Jifftto*#<D4^*E«-r a = 

COP C Atl«£i3S!U 5&r>*l 6f£fegc©£5fc?+^V5£TX 

in 

l/g<DUVl6KflRa}SJR(pH7. 4)*Pfct), ^LTPCAWiaiTfBOJ; 
5(C«^»a-ra) 0 ^^CDif^-tCtt, 0. 2mg/ml01i37-fy 

MMt, zfcftbfep c ao i goM-sRc, nioofii ommm^mhtc 

fSo M2|30PCAO|fiIl|X^t5ltgK-rs^+^^#?:fflV^T, SfiffttOfft 

c©*fiMtt, %BofflflaSBLfePCA'{&«B^ l »*fflv'»a, Kift^T^fc 
*ttaSRiftto«#©^^^iaig-ra„ 
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P C A^H7j<fqMfEM^!ISU fljftWfcfc#*f»£Lfc^5f©«H8ff£g 
It5o fflV^7j<«Ktt, 0. 8ml/gOyylWg)§$(pH7. 4)T* 

iiiE. *ab/£MBftRo-i gmmi^ ^200^1 ommmcsmh 

coftfflMfi, A^-b^AOTar^c/ciiO^OP CAvh'J 7X©f0ffl 

%ie«-rSo A^-fe^XT*^^^*, ^ftJOSjSCfleoTSSJSfStAebischer 
^©*Hff ffFH 4, 892, 5 3 8^1 Sefton^©*H1f If |g 4 , 3 5 3, 8 8 
8^, Winn^Experimental Neurology 140:126(1996), C ft P> fc L 

f/WXt, 1 5, 0 0 0©«f#mWO#ftTT-7l<fPLfctfilEtlK^-Xb 

mmM3 3 : p c h/Hkm^m^m^^y • e$nm 

h AW&mMc&izmm®'? < DB^K^fts p c Atntofijffl^/Kfo 

P C A/H AM-&tfmZ. W&-f<D H A (Sfi< 2 0 0 /im)£\ 3dSS$) 5 , K 
S5 ^|H«L/c5gH^©7j<ffiLfctu»H7^t. 0. 0 5-3 0 %w t /v o 1 

c oMfflm*. 8M ©# (#§t£^i? ) »3 y ^ - b ;I/«D D c K J: 
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»f»ftPCA«rS^-XKW&, *fflb;fcffiEfljH)i:llSl : 3 

U iKoTfc'<„ »&p CAftK^-Xb^-b^VbilLTlHV^T, lift* 

x\ mm^otzibiDmwMt Lrm^r^m^m*)^< (omtm^mim^t^ 

□ #|»*T#S;m&*«Ltfi:3ISrEtf. 
»g!l3 4 : A C PRtfHffi-rs{EjiS!l*ffl^a P C A U 

A I) >»A;l/S^A}&£4jjVf „ ifflKKSfctt© A CP*, HffiM 1 tfoTl 

l-2Rtfl-30UftKSftt:Ko^T/^^h* % &<D£o 

\u ««koa«w*fliv>-rfciWLfc :21s g©*;i/ by by 

^(NazHPO* • 1 2HzO)*l 2 0 0 m L ©^TkOjgMt^^^/co 

iss i - 1 j&xf i - 2 (D&mfizmwDP c a y >i*;^>^A(co^Tit c 

jgJSfc&O gONaHCOatMfto 7 0 gO»*i")i»[C a(N0 3 )z • 
4HzO]*, 5 0 0mL<DM'g7]<KmM2 : &tc o COMi") Aygrft^iU/^ 

H*7j<e(t;^ b u y&mmvmufc&Q i . 4 cuspid c ©ass*, yy-r 
-u~hmmmmo. i sq . m^a^t^^^frsa^c^gtu $ 

lfi±-ef#5n/co £©^/Hr-7©-gP£:, E^fC, t£S 1 - 2S.GF 1 - 3 iCD 

j!3«©3|g ! 7j<(5~8 oSM%)*c©y;Vittgfc&nx.rco ^ft* 

d-'Uf" P-^/W-nx^ly^P T F E)0?a(ii:g6 Omm ; SS2mm)Wt 
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cnz(Dm%mmi£nfcU&(5~3 7°c)RTfmm(i o~9 5%rh)©^ 



4 &mrzffim&mv& Acpts 
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tm 


^ ~if ^ /E i# 


o 1 L K^yiJ 


flKILi ".J 


P P A * 

(FTIBfciS) 


P P A * 


1-1 


l± vj TO U C r u -r 


3 0# 

2 to 


saw 


yes 


ND 


1-2 


□ =^ v / /\ ;y "l r 


3 0# 

r) B± SB 




yes 


yes 


1-3 


h 


2 P#K 


an 


yes 


ND 


1-4 


Aldrichh + 
tS< 1 5 ~ 3 0 w m 


3 0# 




yes 


yes 


1-5 


llarksonc rutv; 
aS> 2 5 u At m 


O ft A 

o u 5J 


|±1 BH Ai% 


yes 


TvT 

IN iJ 


1-6 


Monet i te#$jj?E 


3 0# 
1 5 1^ 




yes 


ND 


1-7 




1 5ftlH 




yes 


IN U 


1 -S 


d, v, <_/ 1 1 / 2 


•J \J J J 
1 5B#^ 


qyv j /-j v -* 


VPS 
y \s o 

•€-LT 

Ca<0H) 2 


ND 


1-9 


Ca(CH 3 COO)a 


3 0# 

1 5mm 




yes 


ND 
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ACPtt, #gW&{E3iMfc$J 5 0:5 0 Oft(w t/wt)T\ SPEX5 
^7h';-3;WCT5»Hfi#Lfc(ai#fi8)o «1 gSfc&ttO. 8m 
LOHzO^r, ^MIE^HfM-a-fttipxT, S^LT^-XhtLfe. coil 

4^e»€>ftaWXRDT$So 2-3©M*5fitS©t: Fn^>-7^^^hO|151 

{EsewfcLTosifflti, s&aesoD c p d*#s ufc (las 

M5#fi)„ EPS, ttfSEO**v^Hn*3/7^*>f h8, fcofc/JvSi/WO 

^fflM 3 5 : <p&<d7wj h v ymtih^h-fti^-ii-mm 

■?{©tf 5 fc&OC OfgliBO P CAD yi*;l/v">i'\OA CPOSiOfefefl 
ffi»JfcLT0ftJffl^-r= ft*aH«ftfcKn^7^*-f b*, *M!l3 4 
~3 7 t|H«c0J;3fc, SJS'ttA C P fcS-g-rs„ zfOftlLfeWffil&S^-XhS 
K»S#ft:|IMl 4, 15X»1 6Cfe«LfcJ;dK^-r5c ttO^Jfi&tf 

jijM'J3 6 : 7°n^e-^-^f[Jffl-rs p C AftSOSBS 

LOifMli, S^O^ijfiWjt^ffl^S PCAU y^*;Vi/^AOA C P 

agi-Risffio acps, mmm 5 M£r> tw« l^. a c p zwmwmm 

tm5 : lXlil : 1 0fi*tt(S2#M)T'5^S P E X^sjv? h U-5;l/T 
S^-L/co 7j<(0. 7 5-0. 8 5mL)^MTi^Lt^fWsSlft. lO 

frSOMW&XRDf^S. C0Ht$5V^T. 7;l/5^-0tf-^«, g*PPC 
A U yi*;l/v")A7n7^fjl/±CltaTl§ch!t)^f3„ 
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Slfi«3i9SMv>8AC P^ft 





(A C P : iMmm) 


Nfrfl (37x2) 


US. 


P C A* 
(FT IRC J; §) 


P C A * 
(XRDtC J; S) 


2 - 1 


S i 0, (5:1) 


3 0# 
3 Pf r« 




yes 


yes 


2-2 


(5 : 1) 


3 0# 

1 2 &H9 




yes 


yes 


2-3 


A 1 2 O a ( 1 : 1 ) 


3 0# 

1 2mm 




yes 


yes 


2-4 


A 1 2 O s ( 5 : 1 ) 


3 0# 
1 21$ [IB 




yes 


yes 



* P C A=^+#{d£I,tt©7^-Y h U y^TJ/l^A 

COftftWtt, iSttftA C PM'D C P DMEtoK*ffll->58a»tt0iJ0S£ 

Hfi«0 ACPtDCPD ^#t?|g^M,»H?I-a-fe^, SPEX85057 
;I^7^^5 7^»7^>^-£{fx./cS PEX8 5 0 7*7by-5;Htt 
4 (CietgO ACPtDCPD tfflgtogfc 2 #HiI£f 5 d 1 1 <fc D IMS L 
fc„ CO*ab7cWB1&S<DSiatt, ?M#^tu,|gM 1 ^7A3ft5 0. 7~ 
1. 5m 1 07j<?rin^5clfc(CcfcDit/?5cbrco ^4°CK^I^i|lLfc7i<(0. 0 
5mL)^4 7. 2 7mg0^tu»grg-a-felKiD^T, E^^Mf-KAn 
fe„ COD S C (Perk in Elmer 11/ U -XB^W^Xxi^)^, j£§jIS 5 °C/ 

f±, SSJ© 7 #H©KJH£©S8I*£ LTft D , 4*fi9K 0 . 0 °C t /I* 2 0 °C 
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5) 0 LOiiO^tlOfftttt, 3 7°CE*5^T, £©SjS«*Rl^E^ttT& 

c ommmiz. i&mmv^m^&iz acpopcau a^os 

St£flBftU -affcfcjftSStifcP C A U >»*;l/i">i l tf0ft:TtSv^ 

D C P D&tf^&A C P&tfffiOU >$#;l/:^A£;fcfcil-g-LT, ^tlS 
fiS"Z?3 BB£-?Efot>ntco AC POP C AUVKA^i/^A'MO^ftA^jEci 
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AC P 


H20 

vs7 




Hfl: 


FTIR 


XRD 


a c p mmm 5 > 


0. 8 


3 0 ^ 


ft £3&>V* 


AC P 
P C A * 


AC P 
p r a * 


DCPD(HJfi^8 ) 

0 O . u 0 JLi III 


0. 7 


3 Ofr 

J. j6 HxTlBJ 




DCPD 
n c p n 

u u r jj 


ND 


a c p mmm 7 ) 

At Witt ¥k AW 


1. 5 




ft "sjfct* 


P C A* 

TJ A 
il /\ 


ND 


A C P 5 ) 


1 . 5 


3 Ofr 


ft 


AC P 


ND 




1 £. 


0 If 77 


?A. 'p /J 1 v ■> 


A C P 
ri v r 


TV Ti 

IN U 


a c p mmm 5 > 


1 . 5 


3 0# 




PCA* 


ND 



* p c A=^+^t^tt£D7^^i' h 'J 

ND=#*rLT&V 
7j<ffiL/cffi,IE^M(ACPS.a : DCPD)?:»^4, 5XH3 7XS1 OScfB 

g <r>u^rzMmmwt o . 75-1. 0 m l ©7Kfw«^ffl^T7j<fn lt^- 
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yj v i/^fz j^j. 


>i V ^f" T ^ — V q "V 

1 — L v ^ ^ 


KB/p 

>i>C [ Li 


k I) x 


<j \i J4 


151 

1 11 1 V * 


0 QM N a 0 1 


3 0 4> 




MEM 




El 


MOPS 


3 0^ 




HE P E S 


3 0# 




BUF FERALL 


3 0# 


El 


PBS 


3 0# 





mmm 4 o : mit<D y Mft 

p c A v >«*;l/^Ao«fl:b?fcWR( i g)*ina-Y v+a^-^-^BW 

c c©ffijl*-arfeSES*ffiicbT«**at), &^T\ bfc colS 

0mLO7j<c0KS*tAn/co 1 M> WOllM^ttSiift. c 
®fQttffi-«, HzO#T% g^T'^CD^fifi<D5 0-6 0%ST^1R-T5cl 

ttf&mntco cnzvtgmi.. z<DimwBrfa*5 o~e o%&tlk.v&5 
c (ommmii. acpopcau ymti>\<^^<Dm&*mm-%mmm 

f#fci)^*fig^i|3 70A C P 2:Jg£-L(5 : 1 ACP : PLL A), 5#MC 

g?wt*3 7°ct? i mmbumtZo ^comithrctm^F t i rwxrd^ 
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o 

^@jibfe„ cnsoftm*. n*-<? 1 mm. 2 4Btp B mtJ : 6BFEgffijf 

to 

ifft8. 



158 
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iin ■z ~fc- 7ff 

/JH A. /iw /Jv- 






- 1-- fun. 








Cm T ) 

VOL 1^ ^ 


(4>} 


\JJ J 


v ^/ 


k. vsinLWi H j Fib 














Jit 

Hi 


O f / 


"1 

1 


U . a 


Z U 


i n 
I U 


Z O 


?F ft 


it*^ & iff- 


1 


U . o 


Z U 


z U 


Z 4 


^f ft ir-. Rjcr 


■?F ft JS; JIT 


1 


U . o 


z u 


o U 


9 £ 
Z O 


3F ft k- StiT 


^ t- S iff 
5-F ft tv- S *r 


1 


U . o 


z u 


a r\ 
4 U 


9 c; 
Z o 


& ft? 


Jb «■ (-!- e ftp. 


1 
1 




16 VJ 






i i ,/j 


7r rri r^- ? J 


5 


4. 2 


4 0 


1 0 


2 4 


#ft-£&£? 


#ft-fc&£P 


5 


4. 2 


4 0 


2 0 


2 5 






5 


4. 2 


4 0 


3 0 


2 5 






5 


4. 2 


4 0 


4 0 


2 5 







ft-e 4 5 #is!£5n?fc vnzct atf > 5 ^^osws'UHo^ff (£«#> 

D-ybAB97100 2*500. 5 gO^S(I D = A B coml)i Carv 
er7*'^ b U — 5 0 0 p s i (ponds per square inch) T 5 ^PeSJI 

ffiL/c„ COMLHI/ybOiWBt Eg=13mm, iSS=3mmf 
3&t), ^LTffigtt, 1. Z7g/cm J T'»ofe 0 @<fld# 
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-tpO 7 0 % P C A, 2 0ml gS^ 7 j<*© 9 0 % P C A, Rtfj^fE#XfMl€« 
fM(C0 3-2 0. 2W)ifiO10 0%PCAT*^ft o P'yhAB9 7 
1 0 0 2fr&£D|g2©0. 5 g©gffi(I D = A B c om2)i Carver^^^h 
<J-7bX(;:T, 4 7 0 0 p s i T*5^E«L^o ei©^b-y Mi, ^OfglH 
^Lft:Ii=l 3mm, ft2=2mmt'feD, ^LTffiffi, 1. 9 9 g/ 

„ C©^b<yb£\ 3 7°CT6 0W>^^-HTF T I R^Ki: D# 
flTLfci:^ TIHOlg^MtB^ti/c : jio^f -i">a-*©6 0%P C A, 2 
0 m 1 £DS^ 7 J<*0 6 0 % P C A, &tfK®:ffXg&&®*f C 0 3-2 

0. 2t;l/)tp©6 0%P CAo 
H»J4 5 : #feS7 0 bX£ffl^SE»mf»fS 

Perkln Elmer^y 7 7°bX;£ffl^§o EH 7 mm©^b>y MLft^ 

*3fMOilf^KftoTfflV-«5Cfct7?#So C©-<b'y fO^t 
for, ¥6iWU4*.<T<U\, <K0KS«-SS?bfc^Sfc«€5. IS!*©* 
^by h©J¥#t>Jrr„ 7^>y7 7°bX©±gt;(c 

•b>y hsnfta^o#»ffiii)!i^as?-r«o ^^t7 v ^ 7° ux* 

I&D^U ^b-y hfc^V-fe-y b^5Pffi-r?.fct6^^V©±g(!tJE^«:iin^5 

P-yhAB97 1 002^5©ABO0. 08 g(DMM{l D : A B com 3 ) ^ 
7mmOlgi0^V'by h ffncflgL/co 'y 7 7VX©¥iMjiiSfc 2 Ot-fe 

ybU lMEFjLft. ^OlSSfiSLfc^W Mi, 7mmOBgfcl. 5 
mmOft?^l;Sili> 1. 3 9 g / c m 3 „ n-y h A B 9 7 1 0 0 2 fr>P> 
OABO®2(D 1 gOMR(I D : A Bcom4)^7mmOitgcO^-('f : Fi^iSSL 
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H, 7. 0mmOEtIt2. 0mmOiS2*tt5^V7 r-*ft&£Stl ; *ft« 
, 1. 2 3g/cm 3 T*oft„ 

jMlff!]4 6 : M*<Dm®%:m-?2> P CA^l/'V r-OttK 

co*tii, s^ofgiffiKStf a p c a u yga/i/s^i^w hottRfc 

4ff§j®iIKL/cig« : (-MEM(«/Nfc«Jgifi) ; T B S ( b U * ? S'Jfoif 
: 5 OmMOhUX+l 5 0mMONaC 1) ; (-MEM+FBS(^->Bf?M 
•» 1 0 %) ; S.O s ^igifi( 3 7 °C-£<D TBS ffT'O 2 W«S«MfO|0 ( 
-MEM+F B S)ff"\flII)-efe-5ft 0 

ItLftMIilA C PRtfD C P DO0. 3gO^, Carver h U 
-7Vx*fliV>T, l#IW, 7 bveffifiSLfc. J C-©18*£j*Lfc'<W htt, 
1 2mmOlgi: 1 mmO]SS*fbfto <l©^Wr-£\ 1 0mlO37'CO 
Hfi7i<K3 OftfSAftftc jV*3.<*-i/aV&, 6ml OS 

4r€>±giftK 3 7 °Ce 2 4 B^lfflRtf 4 8 R^tfc-rcoTAftfco 
fi#bfcMffitlKACPS:tj : DCPD©^2©l g©SSfi^s 0. 8mlOl 

LT»i& CCDS**, Carver7#7 h U-TVXfcfflV'T, 1 #|W, 7 
b>T*|±Lfc„ ^©BJgfe&L/c^b-y Hi, 1 2mmCDtttIt 1 mmO|S 
^#Lfc 0 tO^W &VT% a^O^fifiKl, 3 7CT> 24&0 : 48f)# 

ccommmmopii^, 3 7°ct 5 cD-ry^^^-^ayo^c, 0, 2 4&rf 

4 8B#S©fi^OBf *t*3V>TMSb/c(2 5 (C)„ d ©W^OigH^S 9 
"To 



9 r§S© P H 
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